ABSTRACT. As a result of recent collecting efforts and older unpublished data of one of us (AA), 32 ant species (including 2 morphospecies) new to the island of Sicily (Italy) were discovered. Seven of these taxa represent unequivocally exotic entities, whose discovery marks a decisive increase of this component in the local fauna. Among these, two forms of Nylanderia EMERY, 1906 are treated as morphospecies because of the problematic taxonomy of the genus. Six taxa among the discovered species are entirely new to the myrmecofauna of Italy. Finally, Tetramorium indocile SANTSCHI, 1927 is reported for the first time as a host for the social parasite Strongylognathus testaceus (SCHENCK, 1852). The state of the art of the Sicilian myrmecofauna, now counting about 150 species, is commented on.
INTRODUCTION
Sicily is the largest island in the Mediterranean Sea (25 711 km 2 ). Located between the Italian peninsula and Africa, it is about 145 kilometres distant from Tunisia and 3 km from peninsular Italy, and placed in the easternmost part of the Western Mediterranean area
In conclusion, the total number of valid ant taxa recorded unambiguously for Sicily currently stands at about 120. Still, confirmation is required for many species historically recorded in Sicily as relevant taxonomic advances have changed the boundaries of those species.
MATERIAL AND METHODS
The records presented here are all either based on material that has been directly investigated by us (stored in the authors' personal collections), or unpublished data obtained from other myrmecologists (other collections).
They are all from Sicily, excluding the circumsicilian islands ( Fig. 1 ). To prevent any confusion, we will only use the term Sicily sensu stricto. Most of the ants were collected by direct sampling; other, different techniques are explicitly mentioned whenever they were used.
The cryptic species of the caespitum-complex were identified with the online key provided by WAGNER et al. (2017) at https://webapp.uibk.ac.at/ecology/tetramorium/.
Images of specimens were taken using a Canon 1300D reflex and MP-E 65mm f/2.8 1-5x Macro Photo lens. Helicon Focus 6.7.1, method C, was used to fuse images taken in different focal planes into single images with greater depth of field. When necessary, absolute measurements were taken using the ImageJ program.
Antmaps was used to give a general idea of the global distribution of each species, and more specific comments are given for distributions in regions which are biogeographically relevant to their presence in Sicily.
List of abbreviations: AACI -Antonio ALICATA personal collection, Catania, Italy; CGSF -Cristophe GALKOWSKI personal collection, Saint-Aubin-de-Medoc, France; CLCF -Claude LEBAS personal collection, Canohès, France; DBET -Department of Biodiversity and Evolutionary Taxonomy, University of Wroclaw, Wroclaw, Poland; EEPI -Enrico SCHIFANI personal collection, Palermo, Italy; MCSNM -Museo Civico di Storia Naturale di Milano, Milano, Italy; RBMF -Rumsaïs BLATRIX personal collection, Montpellier, France.
LIST OF SPECIES NEW TO THE SICILIAN ANT FAUNA 1. Aphaenogaster italica BONDROIT, 1918 New data: Pizzo della Battaglia, Nebrodi (ME), 1,000 m, glade in Quercus cerris L. woods, 17 Jun 1993, A. ALICATA lgt, AACI and MCSNM. Bosco Scavioli, Nebrodi (ME), Alcara Li Fusi, 1,400 m, glade in Fagus sylvatica L. woods, 7 Oct 2001 G. SORGI lgt.
AACI.
Global distribution: A rarely collected species, known from only a few localities in Italy (including Calabria) (BARONI URBANI 1971) and Switzerland (KUTTER 1977) . Antmaps gives an additional record from the Aegean Islands but this is based on a clear misinterpretation of the cited source (FINZI 1930) .
Notes: The Sicilian record represents the new southernmost known point in the distribution of this species.
Aphaenogaster subterranea ssp. ichnusa SANTSCHI, 1925
New data: Campofiorito (PA), 37°44'59.9"N 13°16'02.5"E, 690 m, orchard, 28 Mar 2016, E. SCHIFANI lgt, ESPI. Monreale (PA), 38°05'11.2"N, 13°16'13.8 Global distribution: Sardinia (see below). Notes: This subspecific form, previously known only as a Sardinian endemic, represents a more thermophilic entity related to the true A. subterranea (LATREILLE, 1798) and it is currently under taxonomic revision (R. BLATRIX pers. comm.). A. subterranea s. str. was found at higher altitudes in Sicily, in glades in Fagus sylvatica woods between 1,200 and 1,500 m in the Madonie (PA) and Nebrodi (ME) mountains and probably reaches even higher altitudes. The distribution of these entities in the Italian peninsula has yet to be studied. However, preliminary data suggest a strong latitudinal gradient in their altitudinal preferences: low altitude samples from Southern Italy (Aspromonte, Bova, 37°58'58.5"N 15°56'30.5"E, 500 m, 13 Nov 2016, E. SCHIFANI lgt, ESPI) and Central Italy (Villa Borghese, Rome, 41°55'37.7"N, 12°30'02.2"E, 13 Sept 2017, E. SCHIFANI lgt, ESPI) also appear to belong to A. subterranea ichnusa (ESPI), whereas only A. subterranea s. str. was found in Northern Italy (Pontescodogna, Parma, 44°44'18.6"N, 10°11'43.4"E, 120 m, 02 Aug 2018, E. SCHIFANI lgt, ESPI -winged sexuals inside the nest). In Sicily, four dealate queens of A. subterranea ichnusa were found in a large nest near Monreale (PA), while winged sexuals were found inside a nest during September in M. Petroso (PA).
Bothriomyrmex corsicus SANTSCHI, 1923
New data: L. Maulazzo, M. Soro, Nebrodi (ME), 37°56'28.6"N, 14°40'23.2"E, 1,500 m, meadow near the lake, 1 Aug 2014, E. SCHIFANI lgt, ESPI. Laghetti coda di riccio, Bosco della Ficuzza (PA), 37°52'26.7"N, 13°23'59.6"E, 860 m, meadow near the ponds, 11 Aug 2015, E. SCHIFANI lgt, ESPI. M. Soro, Nebrodi (ME), 37°57'07.4"N, 14°41'57.1"E, 1,350 m, meadow near a pond, 7 Aug 2016, E. SCHIFANI lgt, ESPI. L. Maulazzo, M. Soro, Nebrodi (ME), 37°56'27.1"N, 14°40'12.8"E, 1,500 m, 22 Apr 2018, R. BLATRIX lgt, RBMF. Piano della Battaglietta, M. Carbonara, Madonie (PA), 37°52'49"N, 14°01'59"E, 1,610 m, meadow, 07 Jul 2018, R. VIVIANO lgt, ESPI.
Global distribution: From Europe to the Caucasus.
Notes:
Bothriomyrmex EMERY, 1869 has been known in Sicily since an old record of B. meridionalis (ROGER, 1863) by EMERY (1915) . The following lists refer only to the endemic B. adriacus ionius var. sicula (EMERY, 1925) (EMERY 1925 , DONISTHORPE 1927 , BARONI URBANI 1971 , as B. sicula by POLDI et al. 1995 that was later declared an unavailable infrasubspecific name (SHATTUCK 1994) . The current understanding of the genus in Europe is based on the revision by SEIFERT (2012a), which synonymized B. meridionalis var. adriaca SANTSCHI, 1922 with B. communista SANTSCHI, 1919 and  Global distribution: From Balkans to the Italian peninsula (including Calabria) ( BRAČKO 2017) .
Notes: C. tergestinus is a rarely collected species, whose nests are probably restricted to oak forest canopies (BRAČKO 2017) . This is the new southernmost known point of distribution for this species. Global distribution: Worldwide, probably a native of subtropical areas from North Africa to South Asia (WETTERER 2012 ). It appears to be rapidly expanding its range along the Western Mediterranean coast and in the Balearic Islands (GÓMEZ & ESPADALER 2006) . Its presence was known from the nearby areas of Gozo, Malta and Pantelleria (MEI 1995 , SCUPOLA 2009 .
Notes: The boundaries of the native distribution of this species are still not well understood. Since North Africa has been generally considered part of its native range (WETTERER 2012 , the nature of its presence in Sicily appears difficult to determine, also considering the heterogeneous set of habitats (both anthropogenic and natural) in which it was collected. In Avola, the site where C. mauritanica occurred, was also invaded by the Argentine ant, Linepithema humile (MAYR, 1868) . Such a peculiar case of coexistence has also been noted elsewhere (WARD 2005 , GÓMEZ & ESPADALER 2006 Notes: C. viatica represents the second species of the genus in Italy, after the endemic C. italica (EMERY, 1906) which is absent from Sicily. An old record by COLLINGWOOD (1963) of C. cursor (FONSCOLOMBE, 1846) in Sicily (without any precise locality) was never confirmed by subsequent findings and has been excluded from more recent lists (POLDI et al. 1995, Antmaps) . While COLLINGWOOD (1963) was unlikely to have referred to the true C. cursor (BARONI URBANI 1971) , his record appears even less likely to refer to C. viatica, which belongs to a distinctly different species group. Global distribution: From Europe to Central Asia. Notes: This record represents the new southernmost known point of distribution in Europe for this species. A previous record from Sicily sensu lato, originally published by Fauna Europaea, is difficult to interpret and according to Antmaps needs verification. In the Cava Grande canyon workers were found foraging in shady areas on both trees (associated with aphids) and on the rocks near the water.
Lasius (Chthonolasius) bicornis (FOERSTER, 1850)
New data: Bosco di Malabotta, Montalbano Elicona (ME), on a trail in Fagus sylvatica woods, 6 Jun 1993, A. ALICATA lgt, AACI.
Global distribution: A Palaearctic species ranging from Europe to Eastern Russia and also present in the Maghreb.
Notes: L. bicornis, a temporary social parasite, is a rarely collected species whose host is likely to be L. brunneus (LATREILLE, 1798) (VANKERKHOVEN et al. 2018) . It was already known from the Italian peninsula and Sardinia (POLDI et al. 1995) . Global distribution: Palaearctic. Until recently, this taxon was considered to be one of the few Holarctic ant species (SCHÄR et al. 2018) .
Notes: L. umbratus is a temporary social parasite at the expense of several Lasius s. str. species (SEIFERT 2007) . It was already known in the Italian peninsula and in Sardinia (POLDI et al. 1995) .
Lasius (Dendrolasius) fuliginosus (LATREILLE, 1798)
New data: Etna (CT), M. Egitto, 23 Jul 1992, nest at the basis of a Pinus tree, A. ALICATA lgt, AACI and MCSNM.
Global distribution: From Europe to Central Asia. Notes: Well known in the Italian peninsula, L. fuliginosus was also recorded for Sicily sensu lato by POLDI et al. (1995) , probably on the basis of this same material (Fabrizio RIGATO pers. comm.). This species exhibits social hyperparasitism as it is a temporary social parasite whose hosts are represented by several congeneric species of the subgenus Chthonolasius RUZSKY, 1912. Both L. bicornis and L. umbratus, the only two Chthonolasius known in Sicily, are possible host species for L. fuliginosus according to SEIFERT (2007) . This is the new southernmost known point of distribution of L. fuliginosus. As Mt. Etna is currently the sole known locality of this species in Sicily, it is possible to speculate that it may have been accidentally introduced through reforestation projects. Although not previously recorded in Sicily, this species is very common, often being the only Lasius species found from low to medium altitudes, where it is found in almost any habitat with some arboreal vegetation. Nests are found under rocks or in rotten wood, and workers are often observed foraging on trees and bushes. Reproductive flights were observed between June and July in Mondello.
Before SEIFERT's (1992) taxonomic revision the whole Lasius s. str. group was quite poorly understood, and L. lasioides was considered a junior synonym of L. alienus (FOERSTER, 1850) Global distribution: Until now, this species was only known from Pantelleria (MEI 1995) .
Notes: The genus Leptanilla EMERY, 1870 suffers from a very fragmentary taxonomy owing to the scarcity of collected material and difficulties in the morphological study of these minute ants. In addition, many Mediterranean species are only known from either male or female castes because of the difficulty of collecting them together (SCUPOLA & BALLARIN 2009 ). In Sicily, at least two species were known to be present. These were only known from male specimens, which did not match any known male of the genus and were thus provisionally named as Leptanilla sp. SIC-1 and Leptanilla sp. SIC-2 (SCUPOLA & BALLARIN 2009). A molecular comparison will be needed to establish if one of those morphospecies coincides with L. poggii. Global distribution: South-European, the only subcryptic species of the M. structor (LATREILLE, 1798) group certainly present in Italy (STEINER et al. 2018) .
Messor ibericus SANTSCHI, 1931
Notes: M. structor was recorded multiple times in the past from Sicily, but has undergone a long 'taxonomic odyssey' which only recently ended (STEINER et al. 2018 ). However, no Sicilian material was examined by STEINER et al. (2018) . All the Sicilian specimens we had previously identified as M. structor now belong to M. ibericus according to STEINER et al. (2018) , and the true M. structor is probably absent from Sicily. Notes: Nylanderia EMERY, 1906 is a large cosmopolitan genus of great ecological importance; it is host to several tramp species (LAPOLLA et al. 2011a ). Unfortunately, it has historically lacked a global taxonomic revision; this has led to a situation where species identification in many cases is problematic if not impossible (LAPOLLA et al. 2011a ). Even though some recent steps have considerably improved the situation, this problem still persists and for this reason some of our samples are treated here as morphospecies. N. bourbonica (FOREL, 1886) was the only species of the genus known to be present in Italy, where it has only been detected indoors . No species of Nylanderia has been recorded in Sicily before. Workers of Nylanderia sp. 1 (Fig. 2) were observed foraging only on the ground. Notes: See the comments relating to Nylanderia sp. 1. Nylanderia sp. 2 workers (Fig. 3 ) were found active outdoors almost throughout the year, always foraging on the ground, while numerous males were found to have been attracted to lights during June (Fig. 4) . Global distribution: A species of African origin but spreading quickly across the Mediterranean (LAPOLLA et al. 2011b , GÓMEZ 2017 .
Notes: According to Antmaps, its presence is considered native in Sub-Saharan Africa and in the Near East (including the Arabian peninsula and Mediterranean countries from Syria to Libya). However, the exact boundaries of its native range are still not well defined. It has recently been collected in Pantelleria (Lago di Venere, 3.viii.2018, M. PAVESI lgt, MSNM, Fabrizio RIGATO pers. comm.). In Sicily, N. jaegerskioeldi seems to be an introduced species restricted to anthropogenic habitats. The workers of N. natalensis (FOREL, 1915) are morphologically indistinguishable from those of N. jaegerskioeldi (LAPOLLA et al. 2011b) , but the latter is considered to be restricted to Southern Africa (LAPOLLA et al. 2011b) . N. jaegerskioeldi was noted to displace native ants in the areas it occupies (SALATA et al. 2018) . Aggressive interactions against Pheidole pallidula (NYLANDER, 1849) were noted in Campofelice di Roccella.
Other material of Nylanderia sp. New data: Marausa (TP), 37°55'43.8''N, 12°29'05.7''E, 3 m, queen attracted by artificial lights in a garden, 7 Sept 2017, L. BARRACO lgt, ESPI. Catania (CT), males attracted by artificial lights in a garden, 12 Jun 2018, A. ALICATA lgt., AACI.
Notes: A single winged queen (Fig. 2D-F ) from Marausa could not be identified as no key for queens exists and the queens of many taxa are still undescribed. Several males collected in Catania clearly differ from those of Nylanderia sp. 2 in their genitalia, but they could not be identified for the same reasons as the queen. Overall, this material could either belong to one of the aforementioned morphospecies, to N. jaegerskioeldi, or even to some other, as yet unrecorded entities. Global distribution: An invasive species, probably native to Southeast Asia, and now arguably the most widespread ant species in the world as a result of human activities (WETTERER 2008) .
Notes: P. longicornis is known for its ability to invade disturbed or completely artificial environments and displace native ant species, but rarely does so in natural ecosystems, especially if far from the tropical region (WETTERER 2008) . For example, within the Mediterranean region its presence has been considered to represent only a minimal threat in the Iberian Peninsula (ESPADALER & COLLINGWOOD 2000) , whereas it is of much greater concern in the Canary Islands (ESPADALER & BERNAL 2003 , SCHIFANI et al. 2018 . Nearby records are those from Malta (SCHEMBRI & COLLINGWOOD 1981 , GÓMEZ 2017 , while in peninsular Italy it has only been recorded as an indoor pest species (SÜSS 1979; SCHEMBRI & COLLINGWOOD 1981 probably refer to SÜSS 1979 . The records from Capo Mulini prove that the species is well established there, having occupied the same areas for at least 14 years. Despite being a thermophilous species, in Acireale workers were still found actively foraging and tending aphids in the middle of December (Emanuele GENDUSO pers. comm.) and in Palermo an active foraging trail, even though made up of just a few slow-moving ants, was observed in January around the coldest times of the year (Marco PECORARO pers. comm.).
Pheidole indica MAYR, 1879
New data: Etna (CT), 37°41'28.6''N, 15°01'15.8''E, 1,650 m, Sept 2014 , C. LEBAS lgt, CLCF. Palermo, 38°06'38.3''N, 13°22'04.5''E, 15 m, urban area, 6 Aug 2016 , E. SCHIFANI lgt, ESPI. Palermo, 38°06'22.4"N 13°21'05.7"E, 45 m, urban area, 6 July 2017 Global distribution: The Mediterranean populations of this globally distributed species, native to Asia, were known under the name of P. teneriffana FOREL, 1893 until recently (SARNAT et al. 2015) .
Notes: P. indica was also found in Eastern Sicily in 1992 (Andrea SALVARANI pers. comm.) and was recorded in Pantelleria (MEI 1995) and Malta (BARONI URBANI 1968 , GÓMEZ 2017 . The species is not considered a major pest (WETTERER 2011a); it is often only collected in disturbed areas in the Mediterranean region (e.g. BARONI URBANI 1968 , GÓMEZ & ESPADALER 2006 37°51'34.47"N, 13°25'30.37"E, deciduous Quercus woods, 980 m, 24 May 1996, A. ALICATA lgt, AACI.
Global distribution: A rarely collected Italian endemic (RIGATO 2011) . Notes: The species was reported as doubtfully present in Sicily by POLDI et al. (1995) , and never confirmed (although generically reported to be present in Sicily by GALKOWSKI 2008) . The Maltese records by SCHEMBRI & COLLINGWOOD (1981) are also dubious (RIGATO 2011).
Stigmatomma denticulatum ROGER, 1859
New data: RNI Grotta Monello (SR), pitfall trap, 22 May 1991, CARUSO lgt, AACI. Global distribution: A rarely collected species known from the Mediterranean region and east to Turkmenistan. Notes: S. denticulatum was already known in Italy but was never recorded before from the southern regions (MEI 1992) . Also known from Malta (SCHEMBRI & COLLINGWOOD 1981) .
Strongylognathus testaceus (SCHENCK, 1852)
New data: Madonie (PA), 37°52'01''N, 14°04'01.6''E, 1,215 m, meadow, 10 Jun 2016, E. SCHIFANI lgt, ESPI.
Host: Two workers were found under a stone within a colony of Tetramorium indocile SANTSCHI, 1927 (see below) , representing the first reported case of such interaction (see WAGNER et al. 2017) .
Global distribution: From Europe to Central Asia. Notes: SANETRA et al. (1999) updated the distribution of S. testaceus in southern peninsular Italy peninsula (Calabria); it also occurs in Sardinia. This species is considered threatened in many European countries, but is not on the IUCN Red List (MABELIS 2007).
Strumigenys tenuipilis EMERY, 1915
New data: RNI Grotta Monello (SR), pitfall trap, 23 Apr 1991, CARUSO lgt, AACI. Global distribution: Mediterranean. Notes: S. tenuipilis was known in Italy but with no records from the southern regions (MEI 1992) . It is rarely collected and its distribution appears discontinuous (FANCELLO & LEO 1991) . Global distribution: Mediterranean Europe. Notes: In Italy T. madeirense was known only from Sardinia (RIGATO & TONI 2011) . It is to be noted that all specimens were collected in anthropogenic habitats represented by gardens with Citrus L. orchards and never in natural habitats, a potential indication that this species is exotic in Sicily. Males (which according to SEIFERT 2012b allow a safe morphological identification) were not found. Instead, the identification was performed by analysing the mtCOI gene (M. CENTORAME Sapienza University). Global distribution: Present from Kyrgyzstan to Iberia. Notes: A recently recognized species (CSŐSZ et al. 2014 ); see also the comments on T. caespitum. T. indocile was already known in the southern Italian peninsula .
Tetramorium lanuginosum MAYR, 1870
New data: Trapani, 38°00'57.8''N, 12°31'07.2''E, 2 m, garden, Sept 2014, C. LEBAS lgt, CLCF.
Global distribution: Another tramp species which has spread over all the continents as a result of human activities but without becoming a serious pest (WETTERER 2010a). It is native to Asia and possibly parts of Oceania (WETTERER 2010a).
Notes: Its presence was already known in Malta (SCHEMBRI & COLLINGWOOD 1981; 1995) but it is new to Italy.
DISCUSSION
The majority of the newly recorded species appears to be native. These species may have been missed by previous surveys, either because they were simply not found (especially in view of the notorious difficulties involved in collecting inquiline social parasites like Strongylognathus testaceus or endogean species like Stigmatomma denticulatum and Strumigenys tenuipilis), or because they were previously taxonomically unrecognized (e.g. Lasius lasioides, Tetramorium indocile). On the other hand, at least seven species are clearly exotic and known worldwide as tramp or invasive species, while some others may have been introduced from adjacent regions. Although at the present time none of these introduced species seems to be particularly threatening to native ecosystems, such an uncontrolled influx of exotic fauna is nonetheless worrying and the scale of its ecological impact in the future remains unpredictable.
Only three other evidently alien ants have been identified in Sicily so far: the Argentine ant Linepithema humile, first recorded around a century ago by DONISTHORPE (1927) , Tetramorium immigrans, possibly introduced a long time before its recent identification , and Hypoponera punctatissima (ROGER, 1859) (BOLTON & FISHER 2011 ; the identity of this record has to be verified according to SEIFERT SEIFERT 2013) . The geographic origin of Strumigenys membranifera EMERY, 1869, recorded by LA PERGOLA et al. (2008) , is as yet unclear (WETTERER 2011b), however it is usually regarded as exotic in the Mediterranean basin (e.g. SALATA et al. 2018 , TAHERI & REYES-LÓPEZ 2018 . The case of Aphaenogaster splendida (ROGER, 1859) is also somewhat puzzling: it has been collected exclusively in cities or other anthropogenic areas in Sicily (SCUPOLA 2017, authors' unpublished data) and could be another introduced species. However, its crepuscular habits and inconspicuous nest entrances make it hard to discover; in the absence of targeted searches, this may have biased knowledge of its distribution within natural habitats. In addition, A. splendida has been found in natural habitats, an evergreen oak wood and a garrigue, in Malta and Lampedusa respectively (authors' unpublished data).
Among the many species introduced across the world, only a few have had significant success in spreading outside the human-modified habitats where they first arrive, but the ones that do so may have severe impacts on local ecosystems and human activities (HOLWAY et al. 2002) . Moreover, ongoing changes in the environment, including climate, are expected to alter the invasiveness potential of many ant species (BERTELSMEIER et al. 2014) . If eradication does not occur within a short time after introduction, well-established populations can easily prove to be very difficult or impossible to remove (HOLWAY et al. 2002) . The finding of all three species/morphospecies of Nylanderia in a botanical garden in Palermo, that of Tetramorium bicarinatum inside a butterfly house and other findings within private gardens suggest once again that the transfer of living plants or soil may play a significant role in the spread of exotic ants.
At the present time, four ant species of Sicily have been placed on the IUCN Red List, where they are considered Vulnerable (IUCN 1996) : Plagiolepis grassei LE MASNE, 1956 , Strongylognathus alpinus WHEELER, W.M., 1909 , S. destefanii EMERY, 1915 and Temnothorax muellerianus (FINZI, 1922 . Since they are all inquiline social parasites, whose lifestyle makes them difficult to detect during field surveys, they may be perceived as rarer than they actually are and their distributional range may be underestimated (ESPADALER & LÓPEZ-SORIA 1991 , SCHIFANI 2017 . While many European social parasite ants have been classified as Vulnerable in the IUCN Red List, a satisfactory understanding of their conservation status is still far from being reached, with only few indications available (e.g. TRONTTI et al. 2006 , MABELIS 2007 .
In conclusion, with the addition of a total of 32 new elements, the present study fills a significant gap, notably increasing (by about 25%) the number of taxa recorded for the Sicilian myrmecofauna, which now stands at about 150. However, in order to produce a reliable checklist for Sicily, additional efforts are still required. A considerable number of past records have to be carefully verified and many listed species are probably not truly present. In addition, many species groups need to be taxonomically revised. Finally, areas are almost completely unexplored (e.g. provinces of Enna and Caltanissetta), thus giving an incomplete picture of the species distribution and increasing the chances of discovering further taxa.
